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Correction
In follow-up studies to this work [1], we have identified
an error in a single line of code responsible for parsing
BLASTZ [2] alignments that affects our previously pub-
lished results for this alignment tool. This error resulted in
a reduction in overall alignment coverage, with a concom-
itant underestimation of alignment sensitivity and overes-
timation of alignment specificity. As BLASTZ is an
important and widely used alignment tool, we present
here the revised results of our performance evaluations for
BLASTZ together with previously reported results for the
other alignment tools studied, which have been subse-
quently verified (Figures 1, 2, 3, 4). The general conclu-
sions presented in [1] remain unchanged, although the
following sections concerning BLASTZ performance must
be modified in light of our recent findings.
The true overall alignment coverage for BLASTZ with and
without insertion/deletion evolution and with and with-
out blocks of constraint is shown in Figure 1, and reveals
increased overall coverage in the presence of constrained
blocks for intermediate to high divergence distances (Fig-
ures 1C & 1D) relative to previous results ([1] Figure 3C &
3D). As a consequence, the true overall sensitivity for
BLASTZ is increased for intermediate to high divergence
distances, especially in the presence of insertion/deletion
evolution and constrained blocks (Figure 2D) relative to
previous results ([1] Figure 4D).
The most important revisions to [1] concern BLASTZ per-
formance in interspersed blocks of constrained sequences
(Figures 3, 4). Figure 3 shows that the true constraint cov-
erage, and therefore constraint sensitivity, of BLASTZ is
much improved relative to previous results for intermedi-
ate to high divergence distances ([1] Figure 5). Thus
BLASTZ has increased constraint coverage relative to over-
all coverage (cp. Figures 1C & 1D with 3A & 3B), indicat-
ing that BLASTZ local alignments preferentially occur in
constrained sequences for intermediate to high divergence
distances, overturning claims on page 6 of [1] to the con-
trary. Likewise, the claim that BLASTZ has a "dramatic
decrease in constraint sensitivity in the presence of indel
evolution" on page 10 of [1] is incorrect. The increase in
overall coverage, however, decreases the constraint specif-
icity of BLASTZ for intermediate to high divergence dis-
tances (Figure 4A &4B) relative to previous results ([1]
Figure 6A & 6B). This decrease in constraint specificity
requires reconsideration of the use of BLASTZ local align-
ments as specific detectors of constrained noncoding
sequences discussed page 10 of [1].
Revised performance statistics for BLASTZ are posted
along with previous results at [3]. We apologize for any
misconception or inconvenience this error may have
caused.
Published: 08 June 2004
BMC Bioinformatics 2004, 5:73 doi:10.1186/1471-2105-5-73
Received: 11 May 2004
Accepted: 08 June 2004
This article is available from: http://www.biomedcentral.com/1471-2105/5/73
© 2004 Pollard et al; licensee BioMed Central Ltd. This is an Open Access article: verbatim copying and redistribution of this article are permitted in all 
media for any purpose, provided this notice is preserved along with the article's original URL. Page 1 of 6
(page number not for citation purposes)
BMC Bioinformatics 2004, 5 http://www.biomedcentral.com/1471-2105/5/73Overall alignment coverageFigure 1
Overall alignment coverage. For each divergence distance and each tool, 1,000 replicates were used to calculate the mean 
and standard error of overall alignment coverage, which was defined as the fraction of ungapped, orthologous pairs of sites in 
the simulated alignment that were included in an alignment produced by a tool (for details see Methods in [1]). A) overall cov-
erage without constrained blocks and without insertion/deletion evolution; B) overall coverage without constrained blocks and 
with insertion/deletion evolution; C) overall coverage with constrained blocks and without insertion/deletion evolution; D) 
overall coverage with constrained blocks and with insertion/deletion evolution.
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BMC Bioinformatics 2004, 5 http://www.biomedcentral.com/1471-2105/5/73Overall alignment sensitivityFigure 2
Overall alignment sensitivity. For each divergence distance and each tool, 1,000 replicates were used to calculate the 
mean and standard error of overall alignment sensitivity, which was defined as the fraction of ungapped, orthologous pairs of 
sites in the simulated alignment that were aligned correctly in an alignment produced by a tool (for details see Methods in [1]). 
A) overall sensitivity without constrained blocks and without insertion/deletion evolution; B) overall sensitivity without con-
strained blocks and with insertion/deletion evolution; C) overall sensitivity with constrained blocks and without insertion/dele-
tion evolution; D) overall sensitivity with constrained blocks and with insertion/deletion evolution.
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BMC Bioinformatics 2004, 5 http://www.biomedcentral.com/1471-2105/5/73Constraint coverage and sensitivityFigure 3
Constraint coverage and sensitivity. For each divergence distance and each tool, 1,000 replicates were used to calculate 
the mean and standard error of constraint coverage and constraint sensitivity, which were defined as the coverage and sensitiv-
ity within interspersed constrained blocks (for details see Methods in [1]). A) constraint coverage without insertion/deletion 
evolution; B) constraint coverage with insertion/deletion evolution; C) constraint sensitivity without insertion/deletion evolu-
tion; D) constraint sensitivity with insertion/deletion evolution.
C
o
n
s
tr
a
in
t
C
o
v
e
ra
g
e
Divergence Distance (Substitutions Per Site)
.25 .50 .75 1.00 1.25 1.50 1.75 2.00 3.00 4.00 5.00
A
0
.0
0
.2
0
.4
0
.6
0
.8
1
.0
.25 .50 1.00 1.25 1.75 2.00 3.00 4.00 5.001.50.75
B
0
.0
0
.2
0
.4
0
.6
0
.8
1
.0
.25 .50 .75 1.00 1.25 1.75 2.00 3.00 4.00 5.001.50
C
0
.0
0
.2
0
.4
0
.6
0
.8
1
.0
.25 .50 .75 1.00 1.25 1.75 2.00 3.00 4.00 5.001.50
D
0
.0
0
.2
0
.4
0
.6
0
.8
1
.0
Avid
ClustalW
DiAlign
Lagan
Needle
BlastZ
BlastZ-A
Chaos
Chaos-A
DiAlign-L
WABA
C
o
n
s
tr
a
in
t
S
e
n
s
it
iv
it
yPage 4 of 6
(page number not for citation purposes)
BMC Bioinformatics 2004, 5 http://www.biomedcentral.com/1471-2105/5/73Constraint specificity and local constraint sensitivityFigure 4
Constraint specificity and local constraint sensitivity. For each divergence distance and each tool, 1,000 replicates were 
used to calculate a mean and standard error of constraint specificity and local constraint sensitivity. Constraint specificity was 
defined as the fraction of unconstrained sites in the simulated alignment that were unaligned or gapped in an alignment pro-
duced by a tool. Local constraint sensitivity was defined as the constraint sensitivity for just the sites contained in an alignment 
produced by a tool (for details see Methods in [1]). A) constraint specificity without insertion/deletion evolution; B) constraint 
specificity with insertion/deletion evolution; C) local constraint sensitivity without insertion/deletion evolution; D) local con-
straint sensitivity with insertion/deletion evolution.
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